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(54) LUMINESCENT ELEMENT MATERIAL COMPRISING ORTHO METALLIZED IRIDIUM COMPLEX, 
LUMINESCENT ELEMENT AND NOVEL IRIDIUM COMPLEX 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a luminescent element 
having excellent luminescence properties and a material for 
preparing the same. 

SOLUTION: The luminescent element material comprises an ortho 
metallized iridium complex having a partial structure of formulae 1, 
2 or 3 (wherein R1 and R2 are each a substituent; q1 and q2 are 
each an integer of 0-4; and q1+q2 is >1) or its tautomer. Specific 
examples are the compounds of formulae 1-3, 1-1 and 1-4. 
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St. tr-7 */-^ai. f«;^>jg*$J:o'fu s 

6«:5f s u < . t7 V-;m*s«fcO f t y ^>St*<Mtc>if 

*tA». »*LC»Z". Z ll <D&tmm*&.te&** 3~4 
3e>Kl«F*b<«3~30-C*>t3. ^JCWS 

[0 04 5] Ln'«2l©S%**>t. 2I©iiL/ 
Xl3.fflZ.it-C (R 331 ) (R 133 ) -. -N (R ,5J ) 

-O-, -P (R 13 4 ) -&tclZ-S-&m<rf htl 
£„ CC-CR^'feiCXR^'ti-en-enSStLtC^M 

^ ^p-y>M^. HiBft&a. ry-*at, --^pst 

i*>TS. -OR 141 . -SR 1 ", -CO,R l,J . - 
OCOR 144 . -NR 14S R ,4 \ -CONR 147 R ,4 \ 
-SO,R 14 '. -SO,NR , "R ,i \ -NR ,33 CON 
R153R i S4 -NR*"C0 1 R 1,f . -COR 1 ", -N 
R"'COR"'SlfcB-NR , "S0 1 R ,sl £ilfc>U 
R ,4 \ R 143 . R 143 . R 3 4 4 . R 14 3 , R 146 . R 147 . 
R ,4< \ R 14S . R 130 , R 331 . R 333 . R 3 3 3 . R 1 34 . 
R 133 . R 13 \ R 137 . R 33 '. R 13S . R 160 fcJ:£m 

[0046] Ln'iLtJfSKii-C (R ,33 > (R 
131 ) -, -0-$/cW-S--C*f3. S?>«:jif*L< 
W-C (R 131 > (R 1 ") -WfeiW"^!^ 

(Jf*L/<«-C (R 331 ) (R ,J3 ) -TR^fc.fctfR 
131 &*.mm*$>2>l<*te&kM$(. 1 ~4 <DT;l/+Jb*©» 

0. $6CCSf*L<«0~l 5-C*>0. &iC&$Hs<iZ 
0~ 1 or**. 

[0047] Y' ti^M^sfctt^/m^-^^fe-rc 

[0 04 8 ] — (7) (Ctet^-CZ J1 *Jj:0 f Z , '«5 

mm s fc« 6 Mst^t^-r © ic^^^M^-a £ 

7^, ^ha, -OR 1 ". -SR'". -CO,R"\ 
-OCOR 304 . -NR , ' 3 R > °*. -CONR 
'"R 1 ", -SO.R'", -S0 1 NR'"R ,n . — N 
R 313 CONR 3 3 3 R 314 . -NR^'CC^R 316 . -CO 
R 31 ', -NR'"COR M 'ifctt-NR ,!, S0 1 R 1 " 
1fim-fht\Z>. CC-CR J0 \ R 3 0 3 . R 3 0 3 . R ! "> R 
,0 \ R 3 ". R 3 07 . R 3 9 0 , R 3 9 9 . R 3 3 9 , R 3 11 . R 



10 



20 



30 



40 



R 3 
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R J1 \ R ,l \ R 117 , R ,3 \ R 



50 



[0 04 9] Z ll *$«tt>'Z ,l <D»*biv^^S«i:U-C^ 
tf6n-5fc©«. Z 11 4a«ty f Z ,3 <D^i^<IUC-C$) 

[0 0 50] Z' 1 !!»i»Si(ti5« l I > 6mm±LXtey 
?>m. **-?*>m, ^5 4^7-;H. f-TV-A 
St. ^^-y-V'-JUS. to -JUSt. K57-JHI. 1. 

2. 3 - I- 'JTV— aw. 1. 2. 4-hyr^/— ;u 
St. feut , /-;ns, ^-^-y-^ry-just. 
-ji/St. ^.>-tf>st. try^>«t. tryst^st. f? 
v'^stfe^tf^fy ^ ^>st*iab-2>. cnf.©*)^, 

7*>St. 3 #V-JWg. ^TV^-JWgt. 

■e>st*j Jrfjff y ^^stJ&Jigtc'i?* L/ < . ^>-fe'>s»# 

gfeSf*L/ivn Z 3 't U-Cttb-^^-JUSI, 1. 2. 3 

- h 'J TV- AM. l . 2 . 4 - h y rV-juS{*5J:r>' 

gOOZ 31 . Z^CD^M-T^tliS^ 3-4 0-C*0. 
J6(C»S L< «3~3 0~C$>*). #«CjfSL<»3~ 
2 0r*4. 

[0 05 1 ] Y 3 «^*M^i;/cW^M^- ; fca*?'r. 

y 2 &mmm?-<D l $ b 1 nmm^^ l . ^MiF© 

[0 052] — Ji9:S: (8) CCtel^-C. X 101 . X 

b. -c = N-ittK:^S J S^--f pry-^ejwti* 

J&SU X 301 . X 1 ". X ,0S *J«tO*X ,04 ©^«C< it 

i nmmm.+zm-r. x io \ x 301 . x ioj . x 30 4 ^ 

- c = n - L i fe CC^fiS-T ^g^^f- p r y - JU 6 * 
SiliiffiSt^TT^Urtmi^ R(*7K^MT-SA:Wffi^* 

M^tOXitR 1 . R'CCfctv^-ClftBJL/cfc© 

i^ftrfts. ff*L<Bt5t?>. f;5i?>. try 
3^>. b ■;r> ? >. + ^=*f-y-y >. = } fy-' , /y>. 

->WJ>. 7'y >. -^-f-y i>>^?r^U, s 

^+-y y >. *^-i/y >. ^ ^ •5> J >. ->>^ u >?r^ 

T« Z 30l {*T y -JUStS/cli-^^-PT y -JL-St*^ 

•rsii^ffl^-r. z" i *t»Bsr-5>r y-^st«. » 

$U<»^^!6~3 0. J:D»£ b<«^St6~2 

o. fticiff£L<izmm&6~~i 2-c$>k>. 

-;ua. TlsbVA-m. 7*i->hVA 

;bSt«$fS b< U&3RJJK?-. M^MT-. fSIt 

i-fi^&ii^foT y-ji/St*^L/. se.tc$f*b< 

«5%liL-6McD'^^Pr y— JUSt^L. S^tcSISt 
^Jf^L/rfeft<. !lf$U<«M^2-'3 0. JcijJf 



15 

^x^-y-y-Jk •^>x^r-y-^. 

[0 0 5 3] — (9) K4»l>"C. Z J<>1 «— fi&5£ 

(8) tmm-c&y, z 5o nit*y^>iitcsi3S-r2>T 
y - jusi* fctt^ a r y - ;HR *Bf&? s m-?-h 

(in 
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[ 0 0 5 4 ] — M&t ( 1 0 ) dca^-c. z' oi it—m3S. 
(8) z 4,, »eyj?>aBcifflR"<"*r 
y — jwssfctt^'f-aT y -jbjg*j^fi&r^)JM^-a** 

(8 > ©Z'^^Mt'ST y— ^WS. ^tOTH- J1/ 

sg£[3j«-e*£o z 4 "*«»Bsr*«i«ry-^nii*«» 

[0055] *«W©-ft-&«J©S ^tC*?* lA»?&8Stt. 
10 — fi$5£ ( 1 1 ) n^U— flS&Z (2 0) -CSIS*l£{t^) 
— fl$5£ ( 1 1 ) <Cl»L ( 1 2 ) -CStSnStte 

®*$«fc^— jks; (14) aci»u— ts&. (20) -casn 

[0056] 
[<fc2 1 ] 

< 

-Hast (12) 




(R 21 )q21 




-«SC (13) 

(R 3 Vi 




(R sa >« 



32 



[0057] 
Ufc2 2] 



17 

-*5£ (14) 




-«SC (15) 

(CO)mi02lr(L 102 >n102 

-«3t (16) 

(NC)mi 0 #(L 103 ) n1 o3 

-R5t (17) 




[0058] 
Ut2 3] 




[0059] — (11) Koi^-CSiBJ-r^. R 11 . 
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[0 06 0] R". R^ttT-M 1 **. T';-^*^5f 

[0 06 1 ] q 21 «0~2<Dll&£ilU 0. 1 &tff £ 
L<. 0*»«t»3»*LC>. q l, tt0~4©g8c*Sl/. 

0, l#»£b<. O^fJWSbK q". q ,2 #2 
fcLh©*§^ IWfflOR", R"»**l*WSI— *fctt 

[0062] L 1 ttie&T-^rStT. E<ft?& LT««nB 

[006 3] n , tt0~54tL> OjPWSIA*. m'K 

1. 2, 3£«IU £Fi£U< 3T?«fc&. n*. m 1 ©ifc 

(4) -c^sns^iif*^* 
[ o o 6 4 ] — mis, ( 1 2 ) «:-3t,vrgy9rr&o r*\ 

n ! . m 2 , L'tt^-tl^ntlriBR 11 , n\ m 1 , L 1 
(,>„ q 2, as2J£Lh©*i^tt> tt?5rt@©R ll te|3J— g/c« 

[0 0 6 5] — (13) (C-3t,>T§iHJrr£o R". 
R 32 , q 3 \ q 32 . n 3 , m 3 , L 3 ti^tlMH R 1 . 
R J . q\ q ! , n\ m\ L 1 £^4ve*alaJ«-C£>-5>„ 

30 [0 06 6] — (14) ic-o^-atm-rz. 

R'", R 3 02 «ig8l****>U g&SiteZ 11 **.^ 
z ,3 «:t:siBJbfcfecDil^a-c*^. q 3 °\ q 3 0 2 tt0 
~4<DSS^t*^*?L/. q 30 \ q 3S2 #2~4<D*§-£\ R 
3 °\ R 30J «Ib]— -CfeS^Co-CtiTfe^S {ffiLt^q 
3oi q'»lJ0i>fcBl-2T*i), HKj[?iEU<«0 

[0067] — JKSC (15) «:ot^TSiBJ-r^>= L 102 
«B5tEL , il5li|-C*«9, n 10J «0~5OSfK€r*fe 
40 U 1~5#S?*IA». m , "«l~6©S^?:*fe 
U lfeJrC^tfffSUl*. n , "im" , ©H0l^ 
to1itt-«5£ (15) t?«to$ns^i§(*^tfl±itf* 

[006 8] — (16) CCOl^T^-r^ D 
L 103 . n ,0 \ m'^^tl-enL 1 . n ,0 \ m ,02 £IU 

[0 0 69] — m& (17) ct-oivcsiBjrr&o r 303 

»g&S£fi:bU g»»iWZ 21 «:r^BJU/t4>(Di 
BI«-C*S. Z 2 \ q"\ L ,0 \ n 10 \ m 1 " 3 ,***! 

so ^ttwiaz 22 . q 2o \ l\ n io \ m*"tmm-e$> 



(11) 
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C0070] — Sfise (is) \<c~o\,>xwmirz>. —wa 

(18)Ki$l,»t. X"\ X' 0 *. X'"*5«fctfX' 0< # 
-C = N-<kifctC^B£-r-5SI«. — (8) -Ci&HJ 
bfc^>©^PI ; li■C* , ). W*b«/>Sgffl i b|BI«t?*6. z 
,0, «T')— JWEg*/c«^-^-ar y — -M/Jf^^J&T&M 
?EB£*U — f&sS (8) mWHl/fcfeGJiiaWe* 

[0 07 1 ] < 1 9) CCfc^-C Z"\ Z 10, » 10 

[007 2] (20) Octets Z J0 \ Z ,0 M* 

— fl95£ ( 1 0) t , S*H^L//c*>CD«tPI«-C* t 3« Jtf£(A> 

ten 1 , m 1 . L/i-e-n-etiieie-c&s. 

[007 3] :£#^<7Mfc^tt— £9s£ ( 1 ) m<D&r) il 

fcsi< . hb&s ( i ) m<DM*)mvm&*timm 20 

(fiS^^TS «»* 0 < t J 1 

000~5000000. «fc«3#£l/< 1*2 0 0 0~ 1 
00 00 0 0. S6iC«F*L/< «3 0 0 0~ 1 0 0 0 0 

o-c&s. ) ■c&-^-c€>m». *«M<Wb^!»«fi»-?- 

[0074] •,xtt$m<<tm^2><t£rWimz7n-?-i) i . * 

[0075] 
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Mt2 4] 




[0 07 6] 
Ht2 5l 



(12) #§U 2001-247859 




[0077] 



Ht2 6] 



(13) 2001-247859 




[0 0 7 8] 



Ht2 7 ] 



!&§S§2 00 1 -247 8 5 9 



(1-25) 




[0080] Hfc2 9] 




[0 0 8 1 ] 



30 [{1:3 0] 




(17) 
(1-39) 
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*CN 



J 2 



(1-41) 




(1-42) 



(1-43) 




CH 3 



Cl-b 



[0 08 2 ] 



Ub3 1 ] 




(1-50) 



[0 08 3] 
Ut32) 




(21) #§32001-247859 




(1-66) (1-67) 



[0 08 6] 
Ut3 5] 




50 [0 08 7 ] ^IBglOfb^Wt*. Inorq. Chen. 1991^, 30 
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-5§ ,1685H . ,|3Jl988,27# , 3464H . ,(^1994^ , 33^f , 545 
M., Inorq.Chem. Acta 1991*£. 181^,245M. f 3. Organ 
anet.Chem. 1987^. 335#. 293M . , 3 .Am. Chen. Soc. 19 
85^,107^,1431^. ^ (D^^CD^H^^fSL^ S C 

[0 08 8] *^WIt^CD^Fa<0--gP«rWT^ > 
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I) it&m. 6^ay>^'J^-)A (iv) fb^54tti 

[008 9] 
[<t3 6] 



M2lrX e 



(L) 2 lrC % lr(L) 2 



CH3 



o o 



CH3 



(L) 2 lr 



CH3 



CH3 



[0 09 0] (MWD 

• flWnfb^ (1-25) 

37P77^3tCK, I rCU45. 22g, 2 
^jUfcfy ^>4 1 6 . 9gr, ^'J-fen^5 0ml*A 

r;i/^>^fflmTccrp ( 3^«:2 0 o°cccfln^u^c^ 20 
6 1 ttm JRtt u fc. c cDt*rtta^ 4 0 *ac & 5 s t#*p 

U ^^y-JH5 0mlMl/c, ^-(Dg$lB$Rg 
(1-25)44. 3 4 sf#/c (4X^7 7%) . 

[0091] (dam 2) 

• fWivf t«*l (1-24) <D<£f& 

Syn7 9Az*tc9&R<t&ltl ( 1 -2 5) 45. 6 4 

0g*Atlt, «««:Tai#La*i6CC^hU'?A 30 
— r<£>2 8%^ 0. 1 m 1 42 0 

ft. i*BAtt*4 0ml, *400ml 4i3$JJ0U JfttiJ 
U/Co f#e>ti/c^au*^Ajl4fiS*aft^7K3 0 0ml 
1 7k 3 0 m 1 (Di&£i§i£"C 4 [5]£fci#> b /c^, ftSMttK* 

h777^-Cffl8btaW0W^t^3 (1-24) 

45. 5 9 gmc mms 9%) . 

[0 09 2] («0Efll3) 40 

• ffl*t{b£<n (1-26) <D-gJ& 

3^P7 9X3CC«^{b^W ( 1 "2 4) 46. 2 8 



2-7x^Jl/b''J^>41 5. 5g 4 yVta-^ 
4 6 3ml An, T^^>^ffl^T0crrt®4 1 7 0 °C 
&C^&Ufr#6 1 5^raffl^L/c 0 COftrtftW4 0X! 
tc^S^-r^aib, ^aa^A5 0 0mK ISffltfi 
*40mL 7k4 0 0m 1 4»JnLT}|&Hi Ufc. *§6*a 
fc^Pa^;l/AJg4fiSWA^7k4 0m 1 <h*4 0 0ml 

©»&iirc4igi*»u ^7k«K»^ h ^ATiaii/ 
e>ti/c^a^54-> y tj*f>w?2» #w?b#u ^ — cc 

TfWU @WO«*ft6« ( 1 -2 6) 4 5. 6 0 g 
#fc ((X$8 2%) o 

[0 09 3 ] (^««4) 

• M*tf b^rfli (1-29) <D^i£ 

37n7 7Xr^c^{h^(l-2 5) 5. 64g, 

6>CC^-K«4 1 0»IB»C*Si^. COS«tf 
4 1 B#IHttWfcfft. g§ffl:ftifi7k4 0 m K *40 0ml 

&*3 0 0ml £7k3 Om 1 OB^j(H(tr 4 IUgfe^ O /c 

-*--ctgsso/c a c^urf#e>n/c»ia^4->y*y 

W7A^P7h777^ -^ffSgUTBWCD^fb^ 
©5 (1 -29) 44. 38gf#/c W$74%) e 
[0 0 9 4] < ^0509 5) 

flKvfbM (l-65)fc<ty (1-66) CD^J& 
[0095] 
Hb3 7 ] 



43 




(23) 



N KglrCle CH3 



O O 



N -b 'J V-H20 SM-28.* a a ,Twu A 
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[0096] K, I rC 1,1. 3 5g**2 5ml{Cg 

o i giyn i o om i mmu. i8 0°ctct:4 

IM^onWA l Ltc^U/c THs^-^r 
-feh>2. betZ&KI-YWJ'.JVirtsYSZ;- 
•>M§?£4. 8fir*8SJJIlU Jra5&®?fcT\ 2B$HSlob 
fc. STc^Tm. *5 0 0ml«:a? > 

SWOW^-fk^ l-65466mg t#/c. *-ft^5© 
= 5 7 8 nm (CHC 1 3 ) -C*>-?fco M«:^C*§HiL/ 

2 9 4mg»/c„ ♦ft^*©*****'** \-)i*m%. 

LtctCZ. fJ&DAmax=6Z5nm (CHC 
1 ,) -C*o/c. 

[009 7 ] ^k:, #s^©*fc^Bj*^r-r *&fc3H=- 
^fci'^teWfrfcl^ #^©fb^a i e>©f£5fc3:*U 

•S. 

[0098] *mn<Ditet®*$;m? zmtm+vrnte 
a-f^>^. -f > * * v v wm&K n<D-nm 



(1-«6) 

[009 9] 4:AWOA%3R?-ana. B?ffi<D— 

[oioo] mmziEnmAm, JEfLn&m, 

Mb-z^y^Axx < i to) m<j>mm&& 

©W8M*t^t£W£K fcJ:0*c:tiP)<!: I TO£©fSJWSj& 
iW^n. JfSKB. ^tt^Sl^b^-C*'?. 
Wc. £Stt S^l*^©^*^ I TOW 

ami 0nm~5 Mm<DiSB<D4><Dai$?£l/<. <£ 
<3»*L/<»5 0nm~l Mm-C*«3. MfCJff * K » 
1 0 0 n m~5 0 0 n mTfti, 
[oioi] V-^7-/A^7^, asr^ 

7X=&ffl^S«-^icW. ffl^O. 2mmW±. ttf£U< 
«0. 7maHiOfc©*H>5. ****** 
KiotS^OWil-^^^^ «i«ITO©« 



(24) 

45 

<V£8.jm yjwttttdf) . BMb-f 

«3IBBWt*W«>*c4fcarft'C**. 09*.« I TO©*§ 
[0102] B5g(*^aA®. #£:£Jgft 
fb#f>WK £5£14^ ; &*i£0-cjlt;m&. »®<o io 

i, Na. Km) m^^<DV -yitm. T)l*}V±m&m 
m^UMe. Cam RV^rO? y<Vfo. ^ «. 
iS. T;U5--fA. ± Y V ^A-*';^A^S/c«^- 

*a?><Dii-^^M. v^*2^A-$fl-££gfc«-€-ft6© 

6 n. 0 < «tt*M£W>* 4 e V 20 
•C«>0. «fc*JW$L>< «T;U5-^A. "J^^A-TJl/ 
= ^"i7A^S/c««-ti6©ig^^JS. vn^OA- 

■fb^BJSi^ii^^^BWjSfcWCiia: < . ±Mit&faJ& 

^tt^tC^OjSfijStRDlfil-Cfc-S* 1 , If 10nm- 

m~ 1 u m-C$> K> „ Mtt&fg KBIOOn m~ lum 

[0103] m%m<Dtfmz> mmm^icmmitcit 

lEfL&Am . IE?L$a iHJa#> e>iE?L £ C £ **t? # 

&<b;*KPisSg/c«fIT-aAJt. m^3HB*>6^-?-=& 

iiArzcttf-czzmm**. aASftfe*»**ib3 40 

H"CfeJ:<. — S^Sbe^/cteZS^Ii^tr^ft 
igf*. tyu^BIW*. y 
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*ti"JF >mm#> f n a f >g§J»{*. * 

x * y ;ut s >§t3M*. 3?#i$r^.* ^ y Wb^ 
4*. 8 - * ✓ tf ✓ - ;b^#<D^Sif^*>#±ffli§(*«: 
f^sftsss^siiitM?. #y *y?* 

=s»f9 ^^ocxb-^^^Pif 6ns. % 

m~5 fim^ffiHOfc©*^* l> < . i^*ft L/< «5 
n m~ 1 m mt* 0 . KttlOn m— 5 0 0 

"C«tt«r»**. fitnttl^#» m^t-A. X/t 9 jrU> 
LBfe EPJPffi&£-<D:£8:#sffll,>6ft. W*b<« 

[oio4] jEirnxm. lEiLWimmvtfmt. mm-fr 

;ur;u*>il«^ f7V/y>H«#. fc-^VD>Mi» 

iigi^ •7)\,*us>mm#. tY'^v>mm&> 

->^if>il^. ^?#«l^=^T 5 Wb 
jj<y (N-tf-jb*^^"/-^) wmw. r-y>*#t 

^scD^w^cc^snsfc^-cu^ci^. ami 

nm—5 um(DtiM<Db<D&ft& K . «t»)*T4L/<» 
5 n 1 y m-C* «3 . HKSTS 1/<«1 Onm— 50 
Onm-C£>£„ JE?LaAJl. IE?LiiSUl«±aofcM*4 

■C*>o-C4.J:C^ IE7LSAB. iE?L^iiUl©^^£ 
?Y&. Wffl&Wm^htlZ. 3-7-^>^S 

^. wntAA-^i/'cama. ^y^ibtr^k 4<y* 
iP'jxf u>, sj< y m *A>jt % if y u— 
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x. i*s&^~;u. ABSill. *yi>u*>. ^5s> 

[0105] B^iAl. «*l»aS»©**»«. B®* 1 

i?**^ Fg§i*{*. 3 F«HW*. 

*t3i-y->gsi»#. 8- + ^y y-;i^3t*©£Jii^ 

il^l nm~5 <im©KH<D*)CD*W*b< . <fc <3 
b < « 5 n m— 1 n mX-$> «3 . igCCSf * b < « 1 0 
n m~ 5 0 0 n m~C$> m^-ftAM. m^-i&i£JStt± 
jEL/fctm© 1 a£/ctt2«y±#6£cSiWl*j£-C& 

a - 7- -f > ^*£<D«^. «Hj§ttfc9- /cttA-fx" 

[0106] &mm®ttn± uxiz*&^m%m<Dm* 

In. Sn. Pb, Au, Cu. Ag. Al. Ti, N 
i^<D£JS. MgO, SiO, SiO,, Al.O,, G 
eO. NiO. CaO\ BaO. Fe.O,, Y,0 3 . T 

i o 2 m>&mwnm. nuf,. ljf, a if,, c 

aF,H©^7 vim. #yx^u>. iP^at'U 

>. sH'jy^wy*^ y u— K #y-f5F. ^y?b 
r, #'jf h77J^aifu>, #y ^pp h y:?;u 

a t- y i/>±is5>naz/7 )\s*nx-?-i<'> 

o. i%trF©i»stt^ff^#*tf*>ft&. mmm<DB 
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? * y > JKto&x^ f * y > i'S. mbe 

-CVDS. ^CVDfe WV-^CVDS. 
[0107] 

[*fefl|] tTFtt:$&3B©:Pt#ffJ^09£^&* s . * 

[0108] tt&m i 

-i<y (N-bTx;l/*jW<v' r — Jb) 40mg. PBD (2 
-(4 - tT7^^-;l/)- 5 - (4- t - Zf?-)^-?*.—)^- 
1. 3. 4-*+^?^) 12ms. it&WA 
lmg*yj'aox$>2. 5 m 1 &Cigft?l/. ^fe#L/c 
M±(C^f>3-hL.fc(1 5 00 rpm, 20s e 
c) . W&Jt©^Jl«9 8 nm-C*ofc. &®B$&±<<t 

20 =10 : 145 0nmftltUfca. «B5 0nm4IS 
Otc. ■%m7-t>-*}nv-**V' + -3-~v H240 0 

V-VX^M*-^? b)l>T-t<7 J-V-PMA- 1 

0nm©8fi8*^6hfc t 10 0c d/m'ttifir 
©ngiSa^-fR^^ffil/fciC^ 0. l%X$>^>tc. 
S*TlB#fflfi!(SL//ciC5. ««ffl«:^JR©y-d7^ 

30 [0109] 
Ut3 8] 




[0110] H!fiW 1 
tmmi<D<t& ! ®SA<DWt>*)K. ( 1 - 1 ) *ffl<->. tb© 
mi tWU&lcm^mLtc. ltt©Amax = 5 1 On 
m om&O&ytW&bti* 10 0c d/m'#ia-C©Ji- 
40 gPS^4X^«2. 9%-C*-5/Co S*Tl^fiitgL/fc 

^Wl©<t^3A©it)»)(C (1-2) Jtg? 
^01 iiSKf^SLfc. H*©Amax = 5 1 0 n 

[0111] ^JS^!3 

i\Mmi<Dit^®iA<DWib'oic (i-3) *m<*K ttm 
so m ©se©^*^e>tifc. iiTiB#raS!S(/fcA5 
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mmm4 

ttMffli<Dit-&®iA<DWt><oic (i-4) &m*<K ttm 

Ml ilH8K^Sl/fc. S*OAma x = 5 1 0 n 

[oil 21 mmms 

imm i <Dit&®A<DWt>K>ic (i-20) *m<<\ it 

mm 1 ilSJSfC^f^U/c. Amax=547 
tb$&#l 1 ©<t£$JA<D©:b«3K: (1-24) tb 

ish^i i tmrntcmwemistc. a x = 5 3 0 

n m<Dm&<D§m&&htitc. 1 B#RS8c§b/c2>s 

[0 1 13] H*S0!I7 

jt&tfd 1 (DiterttoAOWfrfOic (1-25) Jt 
$m 1 iPI«{C5R^RSUfc. Amax=564 

n m<D&yti>m htitc. &mT i mmtscm u 2 20 
mmms 

imm 1 <Dit&MA<DWt>K>tC (1-36) Jt 
8*01 1 &9tttC*?f&80fc. WAm a x - 5 2 0 
nmCi&feOffeJfe&nfen/c, gffTF 1 BSfBStgO/c** 

[oii4] mwm9 

tbmm\<Dit^A<Dmt> t )t l c ( 1 - 4 1 ) &m<<\ it 
mm i tmmicm^mutc. »*oai a x = 5 1 3 

nnKDifefl^^^n, 1 0 0 c d/m J ftiSr©n 30 
SPS^^iS. l%-C&-z>tc. gJ5tTlB#R8ffitgbfc 

mmmi o 

OMm 1 ©<k^t*5A©#fc>«3 (C (1-42) Jt 
«W 1 tmmicm+ftMLtc. ^©Am a x = 5 3 5 

[0115] mmm 1 1 

tiMm 1 (D<k-^A©#*><9 K (1-44) Jt 

1 i|5|«K:fgWS{L//c„ ^© Amax=5 3 2 40 
nm <Dm&<D&ytt>mhtltc. BMT 1 EJfSgjBtg L/c 

fUSff! 1 2 

t^m<E>{k^9A<E>@fc>9K: (1-46) Srfflt*. Jt 
mm 1 iflHSKCjR^fftKbfc. Slc©Am a x = 5 6 8 

[0116] $mm 1 3 

OMm 1 ©{k^A©#t>0tC (1-65) SrfflO. Jt 
m&] 1 i|^«frcS^SL/c„ IStE© Amax=578 50 
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nm <on®&<0¥&tW&htifc.o ^TlB#Wl&S0 

mmmi 4 

Jtl&tfl 1 ©-fb&^A©©*? 0K (1-66) Jt 
mm 1 <b IHUHtCJK^SSUfc. Ifeifc© Amax=625 
nm <DfcW&<0¥Stt*mhft?<L* MMT 1 B#rafi5tSL 

[0117] S%&60d 1 5 
gfe^bfc I TOSg^r^^gtCAn. or - N P D 

(N. N* -t?7i-Jb-N, N' -is (a-i-7?- 
)V) — *40nmltL., CCDifC^k^ 
B. ##fc93{k^? (1-46) * (10:1) ©Jt* 
-C 24nm C©J^(C. 4k#$)C*2 4 n m 

: |g= 1 0 : 1^2 5 OniMI 
Ltc&. i250n m&mMlstc. iBS^mff * E 
^KEP^LS^Stf/ciSSjil. M©Amax-567n 
m©3l£ifSft>W#6*-U ^gPS^^ 13. 6% (1 
8 5 cd/i'^p) -C*->/c„ 

[0118] 

Hk3 9] 

«b£tf)B) 




[0119] #§«60!l 1 6 

mt> Ltc I T OSft^IfKSKXn, a - N P D 
(N. N' -y7iiJl/-N, N' 
;U) --<>SPy» 440nmltl, C<D±{C#»9I 
lt^(l-4 2) * ZOnmSIfl-. C©1 
(C. {b£&C&4 0 nmlll/fc. W8BSRBc><*- 

**) 3£»i£gi*rc-7y*->"i7A : «= i 

0: l§2 5 0nm*^L-fc^ £B2 5 0nm£^i» 

f&t<DX max = 535n va&W&gL&dtfr'&hti. J1- 
SP*«fi*3. 1% (120cd/m'W ?3jofc. 
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[0120] mmm 1 1 * 

;J<y (N- V-JVJiJlJW-fo) 40mg, PBD (2 
-(4 - tT^cc^Jl/)- 5 - (4 - t -^7x-;I/)- 

1, 3. 4-tW7 % /-Jl/) 12 mgr. ;$%9Hk£- 
^5 (1-49) lmg J S:^^anx^>2. BmlCC 
?gfgU gfe^b/tSS±CC^f>n- H/c(1500 

rpm. 20sec) o WSi©Ii«9 8nmr*o 
/Co ^n**£#l£gfc:Aft. WmK-bCC, {fc^5C*4 

If gIfi-C7 y<t 'J A?; 5 n mlf l/cft, 7)V 

^•)A*5 0 0nni4IfUco fiifcSmJE* E L ^1 
TKEPtab#^S#fc*S5l. ^OAmax = 580n 

mCDfe&mfttmhtl. ^SP*^-^ 4. 2% ( 1 0 

0 0c d/m 2 8#) -CS>^/c 0 

[0121] Sgfbffl 1 8 

Bay t r on P (PEDOT-PSSM <tfl>x 

u>^**^^*^ y F 

-hbdOOOrpm, 30 sec), lSOTHCt 20 
1- 5KJra, X^fe^O/Co *WBCDBOT«7 Onmr 

*>^/c e *<D_Bc#y (N-e~rt/#jw<*y~ji/> 40* 
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mg, PBD (2-(4-bf7*^U)-5 -(4- t - 
^^7x^1/)- 1 . 3. 4-tW77-;W 1 
2mg, #»»Hfc^«J (1-4 2) lmgt^DP 
x*>2. 5m 1 6C*J»U. ?Jfei*bfcS«t±CCXt>=i 
— F bfc (1500rpm. 20sec), ^Wii© 
1 7 Onmrt^Co W«SRliK:^£-~> ^ 

«RKU mM&&te~C-? tf*isV± : M= 1 0 : 1 * 
2 5 0nm«lfUdl ffi2 5 Onm^lf U/c c fi 

m a x = 5 4 0 nm(D|USe^3We>n, ^SPS^-SS 
^ 6.2% (2000 c d/m 2 B$) T?£>-?/c 0 |H]*iHC v 
#2£9§CD<t£^WE LJR^-fcfl* • MWciC^, 

[0122] 
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C 0 7 D 213/28 
213/68 
213/84 
217/02 
221/10 
231/12 
237/12 

241/16 
263/56 
409/04 
471/04 
H 0 5 B 33A4 
// C 0 7 F 15/00 



1 1 2 



F I 

C 0 7 D 213/28 
213/68 
213/84 
217/02 
221/10 
231/12 
237/12 
241/16 
263/56 
409/04 
471/04 
33/14 
15/00 



H05B 
C07F 



4C0 6 5 
4 HO 5 0 



1 1 2T 
B 
E 



(72)»5i# •?» -E 



C28) 

F 3K007 AB03 CA01 CBOl DA02 DB03 

EBOO FAOl 
4C034 AA09 CEOl 
4C055 AA15 BA02 BA05 BA06 BA08 

BA42 BBOl BB02 CAOl DAOl 

DA25 

4C056 AAOl ABOl AC02 AD03 AE03 

CA03 CCOl CDOl 
4C063 AAOl BBOl CC92 DD12 EEIO 
4C065 AA04 AA19 BB09 CC09 DD02 

EE02 HHOl 3301 KK01 LL01 

PP01 

4H050 AA03 AB92 WB14 WB21 
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